Abstract. This paper analyses the behaviour of lactating female outbred mice, Mus musculus domesticus, in the presence of male conspecific odours. When olfactory cues were left in the environment by a sexually naive adult male, a potentially infanticidal animal, the mother took longer to reach her litter following 30 min of separation. Odours left by the sexual partner, by an unknown male of parental status, or by a young naive male did not modify the mother's behaviour, compared with the control situation (absence of male odour). The number of ultrasonic calls of pups varied according to the characteristics of the male but did not modify the behaviour of the dam. Females took longer to reach pups on day 8 of lactation than on days 4 or 12. We suggest adaptive reasons why females take longer to reach pups when the situation is more risky. We tested the hypothesis that the loss of an 8-day-old litter is more expensive, in term of the mother's future reproductive success, than the loss of younger and older litters. Females conceived a new litter within a few days (the inter-birth interval varied according to the age of the litter previously removed) but, even though no difference in size and weight of litters was recorded, females that had the litter removed on day 8 postpartum (compared with days 4 and 12) suffered from a higher mortality rate in the next litter. We suggest that the time the mother takes to reach her pups in the presence of a potentially infanticidal male could represent a measure of parental investment.
Studies of maternal behaviour in rodents have investigated causal mechanisms and the effects of environmental and pharmacological treatments (Elwood 1983; Krasnegor & Bridges 1990) . Further studies have focused on maternal aggression, one aspect of maternal behaviour not related to nutritional and thermal support (Ostermeyer 1983; Svare 1990) . Aggression towards conspecific intruders involves costs and benefits for the mother: the performer incurs some risks (injury or death) while the chances of offspring survival are increased. It has been suggested, therefore, that maternal aggression is a form of parental investment (Barash 1975) . If this is so, it should vary according to Trivers' predictions (1972) , that is, with litter size, the age of the pups/phase of lactation, the sex of the offspring and the infanticidal potential of the intruder (Ostermeyer 1983; Paul 1986; Parmigiani et al. 1988a, b; Elwood et al. 1990a, b; Maestripieri & Alleva 1990) . Because of the low efficacy of maternal aggression in preventing the killing of pups in laboratory conditions, however, additional functional hypotheses have been proposed (for a review see Maestripieri 1992). Maternal aggression may be a form of territorial behaviour and the protection of the offspring is simply a by-product of nest defence (Paul et al. 1980) ; it may also represent a strategy to select a sexual partner, allowing a female to evaluate good genes for competitive abilities (Parmigiani 1989; Palanza & Parmigiani 1994) .
Regardless of the functional aspect of maternal aggression, the presence of a conspecific close to the pups may endanger pup survival. On the basis of this assumption, we hypothesized that the odour of conspecifics might affect the behaviour of the dam. The effects of conspecific presence on the mother's behaviour have been investigated before (Elwood et al. 1990b; Palanza & Parmigiani 1994) , but these studies have focused on the interaction between adult subjects, specifically on maternal aggression, and not on the mother-infant relationship. However, the perception, by olfactory cues, of the presence of a conspecific might represent a more naturalistic situation for evaluating the Correspondence: F. R. D'Amato, Istituto di Psicobiologia e Psicofarmacologia del CNR, Via Reno 1, 00198 Roma, Italy (email: damato@vaxiac.iac.rm.cnr.it).
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